In the crystal structure of the title magnesium salt of the phenoxy herbicide (2,4-dichlorophenoxy)acetic acid (2,4-D) , [Mg(C 8 H 5 Cl 2 O 3 )(H 2 O) 5 ](C 8 H 5-Cl 2 O 3 )Á0.5H 2 O, the discrete cationic MgO 6 complex unit comprises a carboxylate O-donor from a monodentate 2,4-D anionic ligand and five water molecules, resulting in a slightly distorted octahedral coordination sphere. The free 2,4-D anions are linked to the complex units through duplex water-carboxylate O-HÁ Á ÁO hydrogen bonds through the coordinating water molecules. In the crystal, inter-unit O-HÁ Á ÁO hydrogen-bonding interactions involving coordinating water molecules as well as the solvent water molecule (occupancy 0.5) with carboxylate O-atom acceptors, give a layered structure lying parallel to (001), in which -ligand-cation interactions [minimum ring centroid separation = 3.6405 (17) Å ] and a short O-HÁ Á ÁCl interaction are also found.
Chemical context
The phenoxyacetic acids comprise an important group of chemicals which has among its members those ring-substituted representatives having selective herbicidal activity, e.g. the commercial but in some cases, now prohibited (2,4-dichlorophenoxy)acetic acid (2,4-D), (2,4,5-trichlorophenoxy)acetic acid (2,4,5-T) and (4-chloro-2-methylphenoxy)acetic acid (MCPA) (O'Neil, 2002; Zumdahl, 2010; Cobb & Reade, 2011) . Of interest have also been the structures of the metal complexes with these acids, including those with magnesium in which the monoanionic phenoxyacetate ligands (L) display a variety of coordination modes, all based on an octahedral MgO 6 metal stereochemistry. These include discrete monomeric {[MgL 2 (H 2 O) 4 ] [L = 2-(2-fluorophenoxy)acetate (Kennard et al., 1986) 
Structural commentary
In the title complex (Fig. 1) . Except for the presence of the hemihydrate molecule of solvation, the title complex is very similar to that of the Mg complex with the analogous phenoxy herbicide, (2,4,5-trichlorophenoxy)acetic acid (Smith et al., 1982) .
In the present complex, both 2,4-D species are essentially planar [defining torsion angles for the oxoacetic acid side chain (C1A/B-O11A/B-C12A/B-C13A/B and O11A/B-C12A/B-C13A/B-O14A/B) being 179.0 (2) and 174.8 (2) (ligand A), and 175.7 (2) and 178.7 (2) (anion B), respectively]. This contrasts with the parent acid 2,4-D (Smith et al., 1976) , in which the oxoacetic acid side chain adopts a synclinal conformation (benzene ring to carboxyl group dihedral angle = 75.2 ).
Supramolecular features
In the crystal of the title compound, inter-unit O-HÁ Á ÁO hydrogen-bonding interactions ( Molecular configuration and atom-naming scheme for the title compound, with displacement ellipsoids drawn at the 40% probability level. Inter-species hydrogen bonds are shown as dashed lines.
Figure 2
The two-dimensional hydrogen-bonded structure of the title compound in the unit cell, viewed down the a axis. Non-associative H atoms have been omitted. For symmetry codes, see Table 1 . Table 1 Hydrogen-bond geometry (Å , ). (5) 168 (5) Symmetry codes: 
Synthesis and crystallization
The title compound was synthesized by the addition of excess MgCO 3 to 15 ml of a hot aqueous solution of (2,4-dichlorophenoxy)acetic acid (0.1 mmol) in ethanol-water (1:10 v/v). After completion of the reaction, excess MgCO 3 was removed by filtration and the solution was allowed to evaporate at room temperature, providing colourless prisms of the title compound from which a specimen was cleaved for the X-ray analysis.
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms on all water molecules were located in difference Fourier maps. Their positional parameters were refined with restraints [O-H = 0.90 (2) Å ], with U iso (H) = 1.5U eq (O). Other H atoms were included in the refinement at calculated positions (aromatic C-H = 0.95 Å or methylene 0.99 Å ), with U iso (H) = 1.2U eq (C), using a ridingmodel approximation. The site-occupancy factor for the water molecule of solvation was determined as 0.502 (4) and was subsequently fixed at 0.50.
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Crystal data 
